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§  Hyper-local flood simulations  
§  Large scale cloud computing 
§  Coastal-riverine interactions 
Hyper-local flooding simulations over relatively large areas are increasingly being used to provide current 
and future flood risk projections. Additionally, cloud computing is emerging as a cost-effective, flexible, 
and lucrative alternative to the high-end computational resources currently used for local-scale flood risk 
estimation. We used a large variable resolution computational mesh in TELEMAC-2D to simulate 
flooding at metric scales from storm surge and rainfall over Houston and its surrounding areas. This study 
illustrates the opportunities and challenges associated with performing a large number of cloud-optimized 
simulations for flood risk estimation. 
To increase computational accuracy and limit expenses, we selected a variable resolution mesh from 
multiple mesh configurations that captures local-scale urban features and various water bodies. The 
inundation depths and extents simulated with the different mesh configurations were compared to the 
maximum inundation extents, high water marks, gauge data, and crowdsourced data. The mesh 
configuration that provided an optimum tradeoff between cost and accuracy was then scaled to run large 
number of simulations to support long term flood risk assessments.  
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